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ABSTEACT 

This document describes the development of an 
instrument to identify and diagnose developmental deficits at age 5 
and the planning of a deficit 'centered training curriculum to prevent 
learning disabilities. An evaluation of the effectiveness of this 
curriculum, based on measures of the children's developmental growth 
and their academic achievement before and after the intervention 
program, indicates changes in intelligence, bodily schema, perceptual 
function, language development, and academic achievement for 
experimental and control groups following their first grade 
experience* Since the academic results are considered to be 
meaningless at this time, a followup study at the end of t.he 
children's second year of schooling will be made to ascertain 
differences based on both groups' exposure to the same reading 
program. Although the developmental gains are stated to be 
impressive, the degree to which the experimental children are able to 
compete in school is held to be the determinant of the program's 
ultimate success. Further investigations of the effect of special 
grouping, smaller class size^and the curriculum as they relate to 
this study are urged. (Author/AH) 
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The experimental project developed in Scarsdale last 
year and supported by the S. Office of Education, Divi- 
sion of Handicapped Children and Youth, was a result of two 
years of explorations in new procedures to stimulate the 
growth of developmental sequences in kindergarten and first 

''""grade children. A survey had reyealed that 15 to 20% of 
Scarsdale youngsters with average intelligence werefunc- 
tioning below the national mean in language, reading and 
arithmetic achievement tests at the completion of the pri- 
mary grades and 18% scored below the national median in 
reading at the sixth grade level as compared to only 5% 
below in ability. A review of the records of these chil- 
dren revealed that in the overwhelming number of cases, the 
problems were identified by the kindergarten teacher and 
the children were described as having the following charac- 
teristics: poor concentration, short attention span, lack 
of fluency in oral communication, poor coordination, direc- 
tional confusion, poor memory *and/or poor visual -motor , 

^ spatial and temporal organization. 

This project had three major goals: 

1) the development of an effective instrument to identify 
and diagnose developmental problems at age 5 

2) the devlopment of a "deficit centered training" curric- 
ulum 



3") the evaluation of the effectiveness of this curriculum 
by measuring the child's developmental growth and their 
academic achievement before and after the intervention 
program . 

Criteria for Selection 

An instrument was developed to measure the children's 
developmental patterns in three major areas; bodily schema, 
preceptual -motor skills and language development. This in- 
strument, the Sapir, Developmental Scale, was administered 

individually to the total kindergarten population of 54 
ft 

children taking approximately 20 minutes per child. The 
instrument was tested for reliability and validity and 
yielded a .92 correlation on a two week test-retest study 
and .84 with a nine month interval (Sapir ,1966) . Validity 
studies show a .66 correlation with the N^w York State 
Readiness Test and .64 correlation v/ith the Stanford Achieve- 
ment scores at the ^nd of the first grade (Sapir, 1967) . ^ 

Eighteen (18) children were judged to be developmentally 
deficit with norms set at the 70th percentile. These 18 
children scored below 61 on the scale (range 0-95) and re- 
vealed deficits in at least two of the three areas. The 
range of scopes was 39-84. 



A neurological evaluation of the sampling of this popu- 
lation was performed one year after the administration of 
the Developmental Scale* Its purpose was to determine whe- 
ther there was agreement in the classifica'l^ion of children 
with development deficits* Sixteen of the 18 "deficit" 
children were seen. Thirteen (13) children were diagnosed 
by Dr. Arnold Gold, Assistant Professor of Pediatric Neurol- 
ogy of the College' of Physicians and Surgeons as having "mini- 
mal cerebral dysfunction." These thirteen (13) children were 
among the 18 children which the scale designated 'deficit," 
None of the normal children were so rated by the neurologist. 
There was 81 ,.25% correlation between Dr% Gold^s diagnosis and 
the findings of the Developmental Scale: The Sapir Develop- 
mental^ Scale^' was able to differentiate these children at bet- 
ter than the .001 level of confidence. 

Method *• ^ 

The eighteen (18) children meeting the criteria for se- 
lection were then placed in one of two groups. The experi- 
mental and control groups were matched as closely as possible 
by score on the screening instrument, chronological age and 
sex. For each two children in the experimental group, one 
was placed in the control group, a ratio of 12»6. The twelve 
(12) children in the experimental group were placed in one 
self contained classroom and the 6, children in the control 
group were combined with twelve (12) 'normal" children to 
make a second class • i-- 



Curriculum in Experimental Group 

In developing a curriculum for this project, certain 
assumptions were made^ Because deficit children do not con- 
stitute a homogeneous group in the nature or extent of their 
deficits, it was deemed important not only to train specific 
sensory modalities but to help these children to integrate 
the modalities with each other and with cognitive function. ' 
These children were alike in that they all had difficulty in ^ 
organizing their environment and a great deal of training was 
done in this area. 

^ Deficits were pinpointed by psychologica'i testing and 
then interpreted to the teacher for work with the children ac- 
cording to their individual needs using a variety of techni- 
cues . 

Perception was seen as an active 'function. Ifliile an eli- 
»mination of sensory stimulation is recommended by many, this 
investigator feels that such isolation does not teach the or- 
ganism to differentiate. When one isolates the organism tor 
sensory stimulation, one does not educate but simply ptotests. 
It is the position of this investigation that stimulation is 
essential but must be organized to act as a clue to learning. 
Children in order to learn need to be taught an effective way 
to organize, categorize and integrate these '-sensory stimuli 
so that they become symbolized and readily available* Visual, 
auditory, tactile and kinaesthetic clues must be organized 
and made available to the children so that they can match what 
they , see, hear, feel, etc., making perceptions predictive. 



Structure then becomes th6 key word in all curriculum plan- 
*ning. Emphasis is placed on slow and even pacing wi*^h mifWi 
overlearning. Verbal mediation, a cognitive function, was 
s^en as another important method of providing clues for so- 
lution and was helpful in the integration of all perceptual ' 
functions. 

Planned properly, the classroom atmosphere itself can 
be just the setting to help the child o.-'ient himself, dis-^. - 
tinguish figure from ground, assimilate and integrate the 
simultaneous and sequential sensory input. Th«irefore, the 
organization of the classroom itself was b«=ien as c.n integral 
part of the curr.iculum. _^ 

These investigators believe that training in the devel- 
opmeYit of language not . only consists *of speciking, reading ^ 
and writii^g, .but also the organization "of choiight processes 
through the proper us^ of categorizations. 

«.It Vas felt that reading instruction need not be delayed 
while such specialized miil'tifaceted training takes place. 
Making an educated guess,' it was felt that proper reading in- 
struction could probably be used as part of the total cur- 
riculum" to stimulate perceptual and integrative functioning. 
Reading 'for children with deficits should proceed in the 
same way as the development of the articulatory aspect of speech; 
from element to wholes • Children with deficits should be made - 
aware of the discrete difference v/ithin words, how they relate 
to sounds and to meaning. The program begins with the analysis 



of the spoken word and prceeds step by step to give the child 
insight into the* structure of the written word, the sentence, 
tbe paragraph and the story. 

The program consists of teaching each letter by name and 
sound in an organized manner, coded by jiumber o'f spaces and^ f* 
directiQn of writing. Once taught, the Tetter or number be- 
comes a visual clue as it is placed in a special order and se- 
.quence on^tiisplay in the room. The child is then able to re- j 
fer to the letter when working independently. Experience 
with visual, auditory, kinaesthetic and tactile modalities 
were used to teach the letters. For these 'children, each 
letter should be associated to meaningful content (a to apple, 
b ,to boy,' etc. ). 

*• 

Evaluation 

Testing in- the fall and spring of the first grade covered 

the following areas: intelligence, bodily schema i perceptual- 

^ .- \ ' 

motor, language and academic achievement. The data from each 

f „ ' 

bf the pretest and posttest measures were analyzed. 

• 

Intelligence , 

The intellectual function was measured by the Wechsler 
Intelligence Scale for Children. The experimental group gained 
a mean of 10 points on the WISC by the end of the first gr&de, 
whereas the control group gained 2.333 points showing signifi- 
cant differences at better than the 5% level of confider)ce. 

See Table 1 
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Bodily 'Schema • ^ ' 

This function was measured by the* "Harris -Test of Lateral 
Dominance, Draw-A -Per son Test and the Hawthorne Concepts Scale. 
'With the exception of the Harris Test of Lateral Dominance 



and two of the ten subte/ts of the Hawthorne^, Time and Direct- 
ionality (essentially information subtests),' the difference 
of mean change favored the experimental group, showing signi- 
ficant gains in the total Hawthorne score in -the experimental 
group (t=^v556, pvOl). ^ ^ 

. * ' See Table 2 




Perceptual-Motor Function , • 

This function was'tneasured by the Frostig^ Test of Visual 
Peijceptdon, Science Research Associates. Primary Mental Ability 
Perceptual Subtest, the *Bender-Be^talt Visual-Motor -T^st and 
the Birch Test of - Auditory-Visual Integration. 

Mean change from fall to spring in all the perceptual- 
motor test tasks were significant a,t the 1%* level of confi- 
dence in the experimental group. The experimental group 
showed .a gain of 19. m6 points in the Frostig Tests of Vis- 
ual Perception as compared to a gain of 5*333 in the control 
group. The Perceptual Subtest of the SRA revealed a gain of 
19.916 in the experimental group as compared -with 9.833 in 
.the control. 



The Auditory-Visual Integration Test showed^ gain of 2.250 

(score J)-10) in the experimental groujp as_compace^^ 

the control. Eight children of the 12 "in the experimental \- 

group achieved auditory-visual integration above the norm of 

6 as compared with two of the six in the control groups 

* , « - •» 

See Table 3 * ^ 

The Bender-Gestalt with Koppitz scoring (error score 
0-25) showed a gain with 6.583 less errors as compared to 
4^166 in the control. In th^Bender-Gestalt Motor Test, 
both groups of deficit' childr^en at mean age 6/6 tested . 
markedly below normal. Their protocols were scattered, dif- 
fuse and disorganized. The spring testing revealed a dif- 
ference of mean change (2. tf) favoring the ^experimental 
group with a marked decrease in problems of articulation,^ 
rotation and distortion. Only three children of the 12 in 
the experimental group were below age level in the spring 
?nd these three came up to the ^six-year levels while only 

one child of the- six control children reached that level. 

-• ' ^ 

From an organizational standpoint, the experimental child- 
ren** s records became more carefully planned, better spaceli 
and more discrete than the control children's. 



See Table 4 
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Academic Performance . , , ^ 

The results are unclear. Since both -groups were, 
taught with different methods learning different sets of 
words, twp tests were used: the -Stanford Achievement Tests 



See Table t - ^ 



and Structural Reading Tests, still in their experimental ' ' 
stage. As one would expect^ each group 'did better .on the 
"^materials they had been.^taught , with the- control group per- 
forming better in Paragraph Meaning io the Stanford and the 
experimental group performing better in Paragraph Meaning in 
the Structural Reading Tests v This makes sense since eq^h 
, used a different vocabulary. 

There were no significant.difference.," between the groups 
on the Stanford except in spelling which favored the control 
group at the 5%,levea of confidence. This was not surprising 
since the spelling words were those taught, to the children in 
the control group but not in the experimental one. 

It is felt that the academic results are meaningless at 
this time and only after another year, during which time both 

■N. 

groups will be exposed to the same reading pi^ogram, could dif- 
ferences be ascertained. A follow-up study will be done at the 
end of th^e children's second year of schoolings . 

"'Although the developmental gains seem impressive after one 

year of special programming , the degree to whiclt the experimental 
children are able to compete in school will determine the ulti- 
mate success of the program, 



It is also felt that a larger -istudy will be necessary 
to see if the- results can be duplicated with an attempt to 
isblafe some of the variables. If the final results prove 
successful, it will be nfeqessary. to determine whether they 
were due' to the special gouping^, the smaller class 'size 
or the curriculum, ' ' * • 
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Abstract 

The development of an effective instrument to identify 
and diagnose developmental deficits at age five and the plan- 
ning of a deficir centered training curi^iculum to prevent - 

\ 

\ 

learning disabilty is described. The efJ^cts of^\iQ, intei5- 
vention program are presented with changes \n intelligence, 
bodily sch^jna, perceptual function, language development and 
academic achievement for the experimental and control groups 
following their first grade experiences. 
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TABLE I 



.Differences in Mean Change in Intelligence Between Experimental and 
Control Groups with "Deficit" Children 



Experimental Group 



N-12 



S.D. 



Control Group 
N-6 



Test 


Mean Change 






Mean Change 


S.D. 


t 


Wise Total 


+10.000 


7. 


122 


+2.333 


7.941 


+2.075* 


Verbal 


+9.250 


9. 


294 


+1.833 


7.026 


+1.714* 


Perforraance 


+9.000 


6. 


619 


+3.666 


12.675 


+1.190* 


Information 


+1.750 ^ 


2. 


179 


' +2.000 


1.673 


.245 


Comprehension 


+1.833 


2. 


587 


.333 


1.366 


+1.902* 


Arithmetic 


+ .666 


2. 


806 


- .333 


2.338 


+ .749* 


Similarities 


+2.083 


2. 


998 - 


+ .500 


2.810 


' +1.076* 


Vocabulary 


+1.083 


2. 


020 


- .833 


1.940 


+1.920* 


Picture Compl. 


+ .583 


2. 


151 


- .666 


2.065 


+1.176* 


Picture Armg. 


+2.416 


3. 


342 


+ .500 


2v880 


+1.195* 


Block Design 


- .166 


3. 


379 


- .666 


1.366 


+ .344* 


Object Assembly 


+3.416 


2. 


644 


+1.500 


4.370 


' +1.167* 


Coding 


+ .916 


2. 


539 


+2.000 


3.464 


- .757 



.05 



-^Favors experimental Group 
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Table 2 



Differences in Mean Change Between Experimental and Control Groups 
With "Deficit" Children, in Bodily Schema 



Experimental Group Control Group 



Test 


N-12 
Mean Change 


S.D. 


N-6 

Mean Change S.D. 


t 




Harris Laterality 


+ .166 




577 


+1.333 


1.366 


-2. 


588 


Havrthome Total 


+8.583 


8. 


360 


+5'. 500 


7.661 


+ . 


756''« 


Information 


+1.250 


2. 


667 


, + .833 


2.041 


+ . 


334* 


Quantity, and 














619 


Dimension 


+1.833 


2. 


790 


+1.000 


2.449 


+ . 


Number ^ 


+1.166 


3. 


270 


-1.166 


2.483 


+1. 


531 


Directionality 


+ .166 


2. 


657 


+1.666 


1.032 


-1. 


317 


Writing 


+2.916 


3. 


260 


+2.500 


3.619 


+ . 


246* 


Laterality 


+ .416 


4. 


209 


-1.333 


4.226 


+ . 


830* 


Time 


+ .833^^ 


1. 


749 


+2.000 


1.095 


-1. 


481 


DAPT 


+5.750 


10. 


163 


+2.166 


9.020 


+ . 


729* 



•^Favors experimental group 
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Differences in Mean Change Between Experimental and Control Groups 
With "Deficit" Children in Perceptual-Motor Skills 





Experimental Group 


Control Group 








N-12 






N-6 






Test 


Mean Change 


S.D. 


Mean Change S.D. 


t 


P 


Bender-Gestalt 


+ 6.583 


3.476 


+4.155 


3.188 


+1.426* 




Birch Auditory- 










+1.451''« 




Visual 


+ 2.250 


2.454 


+ .333 


3.011 




Frostig 


+ 

+19.416 


7.704 


+5.333 


12.307 


+3 . 000* 


.01, 


Eye -hand 


+ 2.833 


2.037 


+1.166 


2.714 


+1.467* 




Figure Ground 


+ 3.416 


3.502 


+1.166 


1.940 


+1.451* 




Form Constancy 


+ 2.416 


3.941 


- .500 


4.037 


. +1.468* 




Position in 














space 


+■ 1.916 


2.065 


+2.000 


3.405 


- .065 




Spatial 














relationship 


+ 1.500 


1.167 


- .166 


.983 


+2 . 993 


.01 


S.R.A. Mental 










V 




Ability Percep- 














tual Subtest 


+19.916 


14.374 ' 


+9.833 


22.355 


+1 . 167* 





5^«Favors experimental group 



Table 4 

Differences in Mean Change between Experimental and Control Groups 
With ^'Deficit" Children in Langaage Development 





Experimental Group 


Control Group 






N-12 




N-6 






Test 


Mean Change 


S.D. 


Mean Change 


S.D. 


t 


ITPA Total 


1.447 


.945 


-.050 


.900 


3.213 


Visiial Decoding 


- ,095 


.565 


-.110 


1.169 


.037 


Motor Encoding 


.653' 


.877 


-.505 


.906 


2.612 


Auditory-Vocal 










3.349 


Association 


,952 


.440 


.005 


.773 


Visual Motor 












Sequencing 


• 627 


.819 


.658 


.722 


-.077 


Vocal Encoding 


1,108 


.912 


-.283 


.930 


3.031 


Auditory Vocal 


> 








.919 


Sequencing 


.741 


.719 


.416 


.679' 


Visual Motor 












Association 


.331 


1.136 


-.003 


1.041 


.604 



.01 
.02 
.01 

.01 
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Table 5 



Differences in Mean between Experimental and Control Groups 
with ^^Deficit!.' .ChiXdren in Achievement Tests 



Experimental Group Control Group 



Test 




N-12 




N-6 






t 




Mean 


S.D. 


Mean 


S.D. 






Stanford Achieve. 


-140. 


583 


. -28.008 


-145.166 


-30 


.056 


.319 


Word Meaning 


20. 


000 


- 4.472 


- 20.000 


- 5 


.019 


0.000 


Para. Meaning 


13. 


500 


- 4.776 


- 19.666 


- 8 


.041 


2.058 


Vocabulary 


- 22,. 


083 


- 3.752 


•^^^000- 


3 


.346 


1.698''* 


Spelling 


- 7. 


250 


- 4.474 


- 12.333 


- 4 


.844 


2.213 


Word Study 


39. 


333 


- 7.475 


- 38.833 


- 7 


.082 


.135 


Arithmetic 


- 38. 


416 


-12.507 


- 35.333 


-12 


.011 


.499 


Structural Reading 
















Total 


- 88. 


666 


-10.508 


- 91.500 


- 7 


.063 


.592 


Initial Sounds 


- 24. 


750 


- .621 


- 24.666 




.816 


.242''= 


Final Sounds 


- 18. 


833 


- 2.081 


- 17.666 


- 2 


.338 


1.077-'* 


Sight Vfords 




750 


- 2.800 


- 21.666 




.816 


1.620 


Silent E 


- 12. 


083 


- 3.287 


- ■'1.5D0 


- 3. 


.146 


.359 


Blends 


- 13. 


250 


- 3.792 


- 16.000 


- 2 


.097 


1.638 


Structural Reading 










r 


V 




Paragraphs 


- 56. 


750 


- 3.646 

t 


- 51.833 


- 6 


.911 


2.004'' 



'"^Favors experimental group 
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